Feed sorting is a natural behavior of dairy cows that can result in inconsistencies in the nutritive value of a total mixed ration (TMR). The objective of this study was to determine the effects of replacing high-moisture corn with glycerol on feed sorting and the feed intake pattern of transition dairy cows. Multiparous Holstein cows (n = 26) were paired by expected calving date, housed in individual tie stalls, and fed diets containing either glycerol or high-moisture corn once daily from d −28 to +56 relative to calving. Glycerol was included at 11.5 and 10.8% of the ration dry matter for the pre-and postpartum diets, respectively. The feed consumption pattern was determined by measuring TMR disappearance during the intervals from 0 to 4 h, 4 to 8 h, 8 to 12 h, and 12 to 24 h relative to feed delivery. Feed sorting was determined on d −16, −9, 9, 16, and 51 relative to calving at 4, 8, 12 and 24 h after feeding. The TMR particle size profile was determined at feed delivery and at 4, 8, 12, and 24 after feed delivery by using the Penn State Particle Separator (Nasco, Fort Atkinson, WI) to yield long (>19 mm), medium (<19 mm, >8 mm), short (<8 mm, >1.18 mm), and fine (<1.18 mm) particles. Overall feed intake did not differ between diets and was 14.7 ± 0.4 and 20.2 ± 0.5 kg/d for the pre-and postpartum intervals, respectively. During the prepartum period, glycerol decreased the amount of feed consumed during the first 4 h after feed delivery (7.22 vs. 5.59 ± 0.35 kg; control vs. glycerol, respectively) but increased feed consumed from 12 through 24 h after feed delivery (2.22 vs. 3.82 ± 0.35 kg; control vs. glycerol, respectively). Similar effects on the feed consumption pattern were observed after calving. During the prepartum period, cows fed the control diet sorted against long particles, whereas cows fed glycerol did not sort against long particles (77.2 vs. 101.5 ± 3.50% of expected intake for control vs. glycerol; significant treatment effect). The data indicate that addition of glycerol to the TMR alters the feed consumption pattern to increase feed consumption late in the day at the expense of feed consumed immediately after feeding, and it reduces sorting behavior against long particles. Together, these may reduce diurnal variations in the rumen environment to promote greater rumen health in transition cows.
INTRODUCTION
Cattle have the intrinsic ability to select specific and needed nutrients when feeds are offered separately (Stricklin and Kautz-Scanavy, 1983) . Feeding rations as a TMR is a common practice in the US dairy industry; however; one concern about TMR feeding is the ability of cows to selectively consume, or sort, various feed components from their ration. Cows have been shown to prefer the grain component of the TMR and discriminate against the longer forage components (Leonardi and Armentano, 2003) , which can lead to consumption of rations that fail to meet the cows' daily nutrient needs or result in suboptimal rumen fermentation patterns (DeVries et al., 2007 . Transition dairy cows are at a greater risk of developing metabolic and infectious diseases than at any other time during their lives (Grummer, 1995; Drackley, 1999) . Therefore, special attention must be paid to diet formulation and feeding management practices for transition cows to minimize feed sorting behaviors and avoid consumption of a ration with compromised nutritive value (Stone, 2004) .
When dominant and subordinate cows are grouped together in free-stalls, feed sorting by dominant cows is also likely to affect the nutritional value of the diet such that the cows may consume a diet with a greater energy density and leave behind an energy-compromised diet for subordinate cows (Krause and Oetzel, 2006) . Likewise, with a greater interval of time that elapses after feed delivery, the likelihood is greater that feed sorting has occurred, resulting in available feed that 7215 deviates from the target nutrient and particle profile for a particular TMR (DeVries et al., 2005) .
Several additions to rations fed as a TMR have been investigated in an attempt to reduce feed sorting. Molasses has been recognized for its property to conglomerate small feed particles to larger particles. The addition of molasses to corn silage-based diets decreased feed sorting, suggesting that molasses might be beneficial to enhance the uniformity of TMR consumption for group-fed cows (Oelker et al., 2009; DeVries and Gill, 2012) . Likewise, the addition of molasses reduced the percentage of fine particles found in calf starter (Lesmeister and Heinrichs, 2005) . Glycerol is a by-product of the biodiesel industry and has recently been shown to be a suitable primary feed ingredient to replace corn grain in rations fed to midlactation dairy cows (Donkin et al., 2009) . Glycerol is a sweet-tasting (Lee, 1987) , viscous liquid that has been used in the food industry because of its ability to enhance the water-holding capacity (Farahnaky et al., 2009 ) and sweetness (Roper, 2007) of foods. Furthermore, glycerol has been shown to stimulate gustatory chemoreceptors in ruminants that sense the sweet taste (Bell and Kitchell, 1966) , and early-lactation dairy cattle have been shown to prefer sweet-tasting feeds (Nombekela et al., 1994) . Therefore, we hypothesized that glycerol in rations for transition cows would increase the selective consumption of long particles in the TMR, either as a consequence of coating of particles or through minimizing particle separation. Furthermore, we hypothesized that day relative to calving would affect feed sorting and consumption patterns. The objective of this experiment was to determine the effect of substituting glycerol for corn grain on the feed sorting and eating patterns of transition dairy cows.
MATERIALS AND METHODS

Housing and Management
Twenty-six Holstein multiparous cows were selected for the study, paired by expected calving date, and housed in individual tie stalls at the Purdue Dairy Research and Education Center (Purdue University, West Lafayette, IN). Cows were randomly assigned to diets containing either high-moisture corn (control) or glycerol and fed diets formulated to meet the NRC (2001) guidelines for 600-kg dairy cattle from −28 through +56 d relative to calving (DRTC). The experiment lasted from May 28, 2009 , through October 25, 2009 . Three cows were removed from the study, 2 for displaced abomasum (1 each for the control and glycerol groups) and 1 for uterine torsion (control group). Twenty-three cows completed the study, with 12 in the glycerol group and 11 in the control group. Protocols for animal care and use were approved by the Purdue University Animal Care and Use Committee.
Diets and Treatments
The ingredients and nutrient composition of the preand postpartum diets are presented in Table 1 . Descriptions of the diets, the production response, and the metabolic profiles of cows have been detailed elsewhere (Carvalho et al., 2011) , but some of the data are repeated here to assist in evaluating the feeding behavior. Diets were fed once daily between 0630 to 0730 h in amounts that ensured ad libitum intake, and 10 to 15% of the feed offered remaining in the bunk at the end of 24 h on an as-fed basis. The amount of feed refused was measured daily, and feed intake was determined by difference, assuming a similar DM content of feed offered and feed refused. This level of overfeeding was intended to provide adequate quantities of feed in the bunk at all times. The average orts and standard deviation, as a percentage of feed offered, was 13.6 ± 9.6% based on 1,966 observations. Samples of TMR were collected weekly, dried in a forced-air oven for 72 h at 55°C, and ground using a Wiley mill (Thomas Scientific, Swedesboro, NJ) to pass a 1-mm screen. Composite samples were formed monthly and analyzed by a commercial laboratory (Dairy One, Ithaca, NY) for DM, CP, ADF, starch, and minerals by wet chemistry following AOAC International (2000) procedures, and for NDF following the method of Goering and Van Soest (1970) .
Feed Intake and Sorting
The feed consumption pattern and feed sorting were determined on d −16, −9, 9, 16, and 51 relative to calving. Feed consumption and feed sorting behavior were determined at 4, 8, 12, and 24 h relative to feed delivery. At each of the times indicated, the remaining feed for each cow was removed briefly, weighed, and mixed, and a 1.4-L subsample was obtained for particle size analysis, with the remaining feed returned to the cow. Feed was not pushed up to cows in between the sampling times. A subsample of the unsorted TMR and the total TMR delivery weight were obtained at feeding (0 h). Samples of diets were frozen at −20°C pending analysis, and upon thawing, samples were size separated using the Penn State Particle Separator (PSPS, Nasco, Fort Atkinson, WI) through 19-, 8-, and 1.18-mm screens to yield long (>19 mm), medium (<19 mm, >8 mm), short (<8 mm, >1.18 mm), and fine (<1.18 mm) particles, as described previously (Lammers et al., 1996; Kononoff et al., 2003) . Separated materials were then dried in a forced-air oven for 72 h at 55°C. Comparison of TMR samples (n = 18) that were particle size separated as both fresh and frozen/thawed samples indicated ratios (mean and SD) of 1.03 ± 0.11%, 1.00 ± 0.04%, 0.97 ± 0.03%, and 1.05 ± 0.07% for long, medium, short, and fine particles between sample handling, indicating a lack of effect of freezing and thawing on the particle size distribution. Feed consumption at each time point was calculated by difference of the DM present at the beginning and end of each interval. Sorting behavior was evaluated by calculating the sorting index for particles retained on each sieve of the PSPS. The sorting index was calculated by expressing the actual DMI of each fraction as a percentage of the theoretical intake of the corresponding fraction (Leonardi and Armentano, 2003) . Values <100% equated to selective refusal and values >100% equated to selective consumption. The glycerol content for each fraction of the TMR was determined by grinding the dried PSPS-separated samples through a 1-mm screen and mixing 2.5 g of each fraction in water to a total volume of 25 mL. After 24 h of incubation at room temperature, the resulting suspension was centrifuged at 2,000 × g for 15 min at 4°C, and glycerol was determined in the supernatant by using a Free Glycerol Determination Kit FG0100-1KT (SigmaAldrich, St. Louis, MO).
Data Analysis
Data were analyzed using the MIXED procedure (SAS Institute, 1999) . For the particle size of the initial diets, the model accounted for the effects of treatment (glycerol and control) and sieve size, and the interaction Mean analysis for composite samples (n = 5) and associated standard deviations (values in parentheses).
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effect. For glycerol content within each particle size, the model accounted for only the effect of sieve size. The final model for intake and sorting accounted for the effects of treatment, DRTC, and time (relative to feeding), treatment × DRTC, treatment × time, DRTC × time, and treatment × DRTC × time. Data were analyzed separately for the prepartum and postpartum periods. Terms specified for the random statement were cow within treatment, DRTC × cow within treatment, time × cow within treatment, and DRTC × time × cow within treatment. Repeated measures analysis specified cow within treatment as the subject term and group equal to DRTC. A first-order autoregressive structure provided the model with the best fit according to Akaike's information criterion. All reported values are least squares means. To test whether sorting occurred, the sorting activity for each fraction of the PSPS was tested for a difference from 100 by using a t-test. Differences among means were tested using Tukey's multiple comparisons test. Significance was declared at P ≤ 0.05, and trends were considered if 0.05 P ≤ 0.15
RESULTS
Because of the imprecision associated with target calving dates, the actual days relative to calving and associated standard deviations for feed intake measures were −16 ± 3.6, −9 ± 3.7, +10 ± 1.6, +17 ± 2.4, and 52 ± 1.8 DRTC. Adding glycerol to the prepartum diet increased (P < 0.05) the DM present as long particles (>19 mm) and reduced (P < 0.05) the proportion of DM retained as short (<8-mm, >1.18-mm) and fine (<1.18-mm) particles, but it did not change (P > 0.05) the proportion of DM present as medium (<19-mm, > 8-mm) particles. No effect of glycerol (P > 0.05) was observed on particle size distribution of the postpartum diets (Table 2) . Average glycerol content of the prepartum and postpartum glycerol diets was 9.20 ± 0.48% and 10.26 ± 0.48%, respectively. No difference (P > 0.05) between the prepartum and postpartum diets was observed with regard to the glycerol distribution in each pan, although a tendency (P = 0.10) was observed for the postpartum diet to contain more glycerol associated with long particles (Table 3) . Glycerol was not detected in the control diets.
No effect (P = 0.86) of diet on DMI was observed during the prepartum period, and daily DMI was 14.7 ± 0.4 kg/d during this interval (Figure 1) . A treatment × time effect relative to the feed delivery effect (P < 0.01) was observed for DMI because of a reduction in DMI for cows fed glycerol during the first 4 h after feed delivery (7.22 vs. 5.59 ± 0.35 kg for the control vs. glycerol diet, respectively) and on offsetting increase (P < 0.01) in DM consumed from 12 through 24 h after Main effects: prepartum vs. postpartum diet (P = 0.14), tray (P = 0.22), and diet × tray (P = 0.47).
3 P-value for prepartum vs. postpartum diet within the particle size.
feed delivery (2.22 vs. 3.82 ± 0.35 kg for the control vs. glycerol diet, respectively). The DM of feed refused for the prepartum control and glycerol diets was 94 ± 5.6% and 89 ± 7.7% (mean and SD, n = 21) of DM for feed offered. Feed sorting data for the prepartum period (Table 4 ) indicated the lack of a main effect of glycerol on feed sorting in the absence of time × treatment effects. The effect of feed sorting was observed most frequently at 12 and 24 h after feed delivery, as determined by t-tests of particle distribution for each pan compared with the nonsorting value of 100%, and feed sorting occurred both for cows fed diet glycerol and for those fed the control diet on d −16 and −9 relative to calving. This pattern of sorting became more prevalent with time after feed delivery, contributing to a time × treatment effect (P < 0.05) for particles retained on the 19-and 1.18-mm sieves (Figure 2) .
No effect (P > 0.05) of glycerol on DMI was observed during the postpartum period, and daily DMI through 56 DIM was 20.2 ± 0.5 kg/d. A treatment × DRTC × time effect was observed because of a greater quantity of TMR consumed during the interval from 12 through 24 h after feed delivery for cows fed the glycerol than for cows fed the control diet at the expense of feed consumed from 8 to 12 h after feeding, an effect that was greater at 16 and 51 DIM compared with 9 DIM (Figure 1 ). The DM of feed refused for the postpartum control and glycerol diets was 94 ± 6.2% and 95 ± 9.0% of DM for feed offered (means and SD, n = 32).
Cows sorted for long particles on d 9 (113.2 ± 7.78%) and 51 (112.2 ± 6.85%) of lactation, and against long particles at 16 DIM (85.9 ± 6.95%). Cows sorted for fine particles at 16 DIM (102.2 ± 6.81%) and against fine particles on d 9 (70.5 ± 6.81%) and 51 (64.0 ± 6.50%) of lactation (Table 5) . No treatment × DRTC effects (P > 0.05) were observed for particle-sorting behaviors. A treatment × time effect (P < 0.05) on feed sorting behavior was observed for medium, short, and fine particles, as well as a tendency (P = 0.07) for Figure 1 . Effects of glycerol and day relative to calving on DMI pattern. Cows were fed the control diet (C) or a glycerol diet (G) from 28 d before calving through 56 DIM. On d −16, −9, 9, 16, and 51 relative to calving, the amount of feed offered was recorded. Feed remaining after 4, 8, 12, and 24 h was determined. Dry matter intake was determined from the DM content of feed offered and feed refused. Data are least squares means and standard errors for kilograms of feed DM consumed from 0 and 4 h (right-leaning hatched boxes), 4 to 8 h (shaded boxes), 8 to 12 h (left-leaning hatched boxes), and 12 to 24 h (open boxes) after feed delivery for cows fed the C and G diets. Main effects prepartum: treatment, P = 0.86; days relative to calving (DRTC), P = 0.41; treatment × DRTC, P = 0.79; time relative to feed delivery, P < 0.01; treatment × time relative to feed delivery, P < 0.01; DRTC × time relative to feed delivery, P = 0.59; treatment × DRTC × time relative to feed delivery, P = 0.51. Main effects postpartum: treatment, P = 0.46; DRTC, P < 0.01; treatment × DRTC, P = 0.73; time relative to feed delivery, P < 0.01; treatment × time relative to feed delivery, P = 0.15; DRTC × time relative to feed delivery, P < 0.01; treatment × DRTC × time relative to feed delivery, P < 0.05. Figure 2. Effects of glycerol and time relative to feed delivery on feed-sorting behaviors. Cows were fed the control diet or a glycerol diet from 28 d before calving through 56 DIM. On d −16, −9, 9, 16, and 51 relative to calving, the feed particle profile of the TMR was determined using the Penn State Particle Separator (PSPS, Nasco, Fort Atkinson, WI) to yield long (>19-mm), medium (<19-mm, >8-mm), short (<8-mm, >1.18-mm), and fine (<1.18-mm) particles. At 4, 8, 12 , and 24 h after feed delivery, the feed remaining for each cow was weighed and mixed, and a 1.4-L subsample was obtained for particle size profiling. Feed particle consumption, as a percentage of expected, was determined from the DM retained on each screen of the PSPS in the TMR offered at feeding and the content on each screen at 4, 8, 12, and 24 h after feeding. Data were analyzed separately for prepartum and postpartum intervals. Prepartum: treatment × time effect (P < 0.05) for long (>19-mm) and short (<8-mm, >1.18-mm) particles. Postpartum: treatment × time tendency (P = 0.07) for long (>19-mm) particles, treatment × time effect (P < 0.05) for medium (<19-mm, >8-mm), short (<8-mm, >1.18-mm), and fine (<1.18-mm) particles.
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sorting in favor of long particles. When the data were averaged across DIM and considered relative to feed delivery, the cows fed the control diet tended to sort for long particles initially and then against long particles by 24 h. Cows fed the control diet had mean sorting indices for long particles of 110.82, 104.28, 100.14, and 79.33 ± 8.57% at 4, 8, 12 , and 24 h after feed delivery, and cows fed glycerol had mean sorting indices for long particles of 106.94, 104.49, 115.82, and 108.21 ± 8.39% . Cows fed the control and glycerol diets sorted for (P < 0.01) medium particles as time relative to feeding increased, and at 24 h, sorting for medium particles was greater (P < 0.01) for cows fed glycerol. Cows fed glycerol sorted against short (P < 0.01) and fine (P = 0.02) particles as time relative to feeding increased, and means were different between the glycerol and control diets by 24 h after feed delivery (P < 0.01) only for short particles. No DRTC × time or treatment × DRTC × time effects (P > 0.05) of feed-sorting behaviors were observed.
DISCUSSION
The primary objective of the present study was to determine the effect of substituting glycerol for corn grain on the feed-sorting and eating patterns of transition dairy cows. The analysis of glycerol recovered in particles that were size separated using the PSPS indicated a uniform distribution of glycerol per unit of feed DM among these fractions. These data suggest that the adherent and conglomerate properties of glycerol are not specific to a class of particle sizes within the diets fed in this study as a TMR. The lack of differences in intake between the diets provides an opportunity to determine the effect of physical coating of particles with glycerol on sorting behavior.
In the present experiment, feed sorting was assessed by briefly removing feed from the bunk at each sampling time, mixing, removing a small subsample, and returning the mixed feed to the bunk, consequently disrupting any spatial sorting of TMR for each cow. Although the profile of TMR for all cows within a treatment was the same at feeding, the profile of particles remaining at subsequent times may have differed. The data presented here evaluated the profile of particles present at each sampling time relative to the initial profile of the TMR, disregarding the individual sorting patterns. Our primary goal was to assess the effect of adding glycerol to diets for transition cows. Pushing feed into the bunk throughout the day is a desirable practice on commercial dairies and that these push-ups are thought to stimulate the feed intake necessary to support greater milk production (Bach et al., 2008) . Feed mixing is likely inherent to this activity, although the completeness of this mixing is unlikely to be complete. To avoid any bias in feed sampling, we mixed and subsampled the entire quantity of feed remaining at each time relative to feeding in a manner used previously for feed-sorting evaluation (Kononoff et al., 2003; Leonardi and Armentano, 2003; Hosseinkhani et al., 2008) . More recent evidence indicates that this action may influence particle sorting in a manner that underestimates the extent of sorting for particles retained on a 29-mm sieve, but this effect is evident only at 24 h; for particles retained on an 18-mm sieve, this bias is observed at 16 h (Maulfair and Heinrichs, 2010) . The approach used by Maulfair and Heinrichs (2010) may provide a more accurate representation of the sorting profiles for lactating cows, but we are not aware of a approach that has been used for transition cows. One of our primary observations is that the addition of glycerol virtually eliminates sorting against long particles. If a bias exists in sorting pattern because of experimental methods, as outlined by Maulfair and Heinrichs (2010) , then sorting against long particles would be underestimated in our data, but only after 12 h. The data presented here support the effect of glycerol in reducing sorting against long particles at least to 12 h and suggest that the effect persisted through 24 h. Without independent corroboration of the effect of feed mixing on transition cow sorting behaviors, the value of these data for long particles at the 24-h sampling time is limited to the comparison of the effect of glycerol relative to the control diet because both treatments were manipulated in the same manner.
Glycerol decreased sorting against long particles of the prepartum diet but had no effect on sorting behaviors associated with long particles in the postpartum diet. The differential effect of glycerol in this regard may be due to a greater proportion of long-stemmed forage in the glycerol prepartum diet compared with the postpartum diet, thereby enhancing the opportunity for particle selection within the prepartum diet. Cows fed glycerol did not favor long particles in the prepartum period but instead displayed a lack of sorting behavior, whereas cows fed the control diet during the prepartum interval displayed sorting against long particles. This difference in particle sorting increased with time after feeding and was evident within 8 h after feed delivery. Likewise, cows fed glycerol sorted against short particles, a response that became evident as more time after feeding elapsed; however, cows fed the control diet displayed a general lack of sorting with regard to short particles. Therefore, the data from the prepartum interval do not support the hypothesis that glycerol results in sorting for long particles. Instead, the data support the conclusion that feeding glycerol in place of corn acts to reduce or eliminate sorting Standard error of least squares means for treatment × day relative to calving × time relative to feed delivery (control, n = 11; glycerol, n = 12).
against long particles by close-up dry cows. Previous data indicated that close-up dry cows sort against long particles (Hosseinkhani et al., 2008) , and the degree of selection against long particles appears to be more pronounced than for midlactation cows fed a high-grain diet (DeVries et al., 2007) . The level of sorting against long particles for cows fed the control diet in the present study appears even more pronounced during the last 12 h after feeding than the pattern of sorting by transition cows receiving fresh feed twice daily (Hosseinkhani et al., 2008) . It would appear that feeding glycerol may be particularly beneficial in transition cows that are fed once daily. The effect of glycerol in reducing or eliminating sorting against long particles and distributing intake more evenly through the day may reduce the potential diurnal variation in the rumen environment. The first reported effect of liquid addition on the sorting behaviors of lactating cows (DeVries and Gill, 2012) was published while the present work was in review and indicated a similar effect of the addition of a liquid feed composed of cane molasses, corn steep liquor, and corn distillers grains to reduce sorting against long particles. The present work extends those observations to include effects of glycerol in reducing feed sorting and altering the feed intake pattern when used as a replacement for corn in diets for transition cows.
Social structure may influence feeding behavior, especially when access to feed resources is reduced (DeVries et al., 2005) . Consequently, the nutrition of subordinate cows may be compromised by the limited frequency and duration of access to the feed bunk (DeVries et al., 2005) . Sorting for short particles by more competitive cows in a group places subordinate cows at risk for consuming a diet with reduced energy density relative to demands (Hosseinkhani et al., 2008) . Furthermore, within-day sorting may negatively influence nutritional status for transition cows that face competition for feed bunk access because dominant cows tend to select against long particles (Hosseinkhani et al., 2008) . Consequently, a lack of discrimination against long particles when glycerol is included in the diet may reduce the effects of social structure and competiveness in close-up cow rations. However, because feed sorting by individually housed cows (Leonardi and Armentano, 2007) and competitively housed cows (DeVries et al., 2004) differs, the effects of glycerol on the lack of sorting against long particles must be further evaluated to determine the effect of glycerol on variation in nutrient consumption in close-up dry cows housed in groups and given access to a common feed bunk.
Glycerol fed during the postpartum period increased sorting for medium particles. Control cows sorted for short particles, but cows fed glycerol did not display a similar behavior. Comparisons between treatments represent a difference in sorting of less than 10%, but of a magnitude similar to changes in sorting behaviors observed when other sweet-tasting ingredients were added to the TMR of early postpartum cows (Penner and Oba, 2009) . Feed sorting in favor of smaller particles is thought to be associated with reduced rumen pH because of a reduction in effective NDF intake Hosseinkhani et al., 2008) . A reduction in sorting for smaller particles may be partly due to differences in the profile of particles between the diets because the glycerol diets contained fewer medium and small particles as a result of substitution of glycerol for corn grain, and therefore reduce the opportunity to sort for these particles. The addition of glycerol and sorting for medium particles may reduce the potential for variations in the rumen environment in transition cows, provided the medium-sized particles consumed are associated with increased physically effective fiber intake.
The hypothesis of feeding behavior tested in the present experiment using an assessment of power for mixed model analysis (Stroup, 1999) and the model variance for cow within treatment, and the assumption that a difference in feed-sorting behaviors of 10% was biologically relevant yielded a power of the tests for treatments of 0.99, 0.99, 0.99, and 0.86 for long, medium, short, and fine particles. Caution should be exercised in extrapolating these data to cow behaviors during the transition period, given the high within-cow variability associated with feeding activities and the fact that samples were collected over a limited number of days (Dado and Allen, 1994) .
CONCLUSIONS
Replacing corn grain with glycerol did not affect overall DMI but increased the proportion of DMI consumed at later periods of the day. The addition of glycerol in late gestation decreased feed intake during the first 4 h after feeding by 23% but increased feed consumed during the last 12 h by 72%. Replacing corn with glycerol reduced sorting against long feed particles by close-up dry cows. Feeding glycerol increased sorting for medium particles, and the presence of glycerol reduced cow sorting for short particles. The data support a feed intake and particle size consumption that reduces sorting against long particles and therefore may prove beneficial for the health of transition cows.
